Although some features are excellent, the Gorman-Rupp 'dry heat' warmer has serious weaknesses which render part of the electrical circuit susceptible to water. Its heating ability is quite good but not completely adequate at flows of 150 mllmin. It creates a moderate resistance to blood flow and flow by gravity would not be expected to exceed about 50 mllmin.
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In a review of blood warming equipment in 1974 1 a warmer using a disposable plastic bag and metal plates was found to be very effective.
Another dry heat warmer has recently become available and is marketed in Australia as the Gorman-Rupp Model DW 1220 Blood/Fluid warmer.
DESCRIPTION
The Gorman-Rupp warmer is cylindrical, approximately 250 mm long and 90 mm in diameter and weighs 3.4 kg (Figure 1 ). It is designed to screw on to a stand up to 28 mm diameter. The body of the warmer is an aluminium block with heating elements in it. The front of the warmer is entirely taken up by a rotary thermometer calibrated in degrees Fahrenheit and Celsius. A deep hole is provided at the back in the centre of the block for checking temperature with a mercury thermometer. On the top of the warmer in the front is a recess in the case which contains a double pole on/off switch and two function lights. There is no continuous indicator light for mains electrical supply. The function lights operate with the primary (white light) and secondary (red light) thermostats. Normally only the white primary light switches on and off. If it fails, the secondary thermostat can adequately control the plate temperature and with this control the white and red lights switch on and off.
F1Gl;RE l.-Gorman-Rupp DW 1220 Blood/Fluid warmer mounted on a drip stand. The on/off mains switch is visible above the rotary thermometer. The square lights behind the switch are a white warming light (foreground) and a red overheat light (background). The warming coil is mounted under the hinged covers around the back section.
Heating is supplied by three 120 joule heaters in the aluminium body, giving a total of 360 joules (watt-seconds). The warming pad is a flat plastic bag 150 mm x 250 mm, 0.2 mm thick, and is wrapped around the cylinder with the free edges downwards. The input divides into two lines, one to each free edge. The output line emerges from the centre of the back at the top of the warmer. The total capacity of the disposable bag with tubing is approximately 63 ml, about 45 ml of which is in the warming bag. The output line from the bag has a small cylindrical bubble trap, 13 ml volume, which clips on to the front of the warmer at the base of the stand clamp. The bag is held against the heating cylinder and the two ends close on each other at the bottom. On the side of the warmer are printed clear warnings that the apparatus should not be used with flammable anaesthetics and that cycling of the red light indicates primary control failure and immediate servicing is required.
EVALUATION
This warmer is light and compact. Its clamp is secure and positive, but cannot accommodate larger drip stands some of which are as large as 32 mm. The warming bag is slightly awkward to insert and prime. Instructions are printed on the packaging of each disposable insert and these must be followed precisely.
The heating power of the warmer is adequate for clinical use. The low heat capacity of the aluminium block allows rapid heating, and warming from 20 QC to 36.7 QC took one minute 40 seconds. The rotary thermometer appeared reasonably accurate reading only 0.5 QC low at 20 QC and 0.3 QC low at 36 QC.
The on/off switch and thermostat lights on the top of the warmer are not sealed and water, blood or saline spilt on to the unit can penetrate the electrical circuits. The basic electrical circuit design is excellent and gives a good safety margin. If the primary and secondary thermostats fail, a thermal cut-out is operated and the power is switched off. This cut-out cannot be reset by the user. It is unfortunate that the switch and indicator light arrangements impair an otherwise good design.
The warming characteristics are shown for iced water in Figure 2 . At 150 mllmin the output temperature is 30.6 QC. This is lower than desirable but was better than expected when the small surface area of 375 sq cm for heat transfer is considered. The Fenwall unit previously tested has a bag area of 440 sq cm and warms both sides of the bag. Thus its contact area for both sides is 880 sq cm, 2.35 times that of the Gorman-Rupp warmer. The differences in surface area may be slightly offset by the thinner plastic, in the Gorman-Rupp, 0.1 mm compared to 0.15 mm for the Fenwall unit. However the Fenwall unit achieves an Anaesthesia and Intensive Care, Vol. VIII, No. 3. August. 1980 output temperature of 32.4 QC and 150 mllmin which is a reflection of its superior heat transferring ability. Free flow at 150 cm head of pressure was 150 mllmin with water. Two bags under test in the warmer withstood a static pressure of 500 mm Hg. Output temperature at 150 mllmin was 30.6°C.
CONCLUSION
This warmer is a dry heat warmer which has utilised the advantages of water-free heating to give a light compact design. Unfortunately its switch and indicator lights are susceptible to water penetration and it must be considered unsafe for use in the normal operating theatre environment. The dual flow pathway in the disposable bag should enhance free flow but resistance is still significant and the free flow at 150 cm head of pressure was 150 mllmin with water giving an estimated flow with blood of about 50 mllmin ('h of the water flow).
The heating performance of 30.6 QC at 150 mllmin is lower than desirable. A satisfactory
